In this paper, we study the notion of fuzzy sub-implicative ideal of a BH-algebra and we state and prove some theorems and propositions which determine the relationships among the sub-implicative ideal with the other subset in fuzzy senses of BH-algebra and also we give some properties of this ideal and relate it with other types of concepts of a BH-algebra.
Preliminaries
In this section, is devoted to some basic ordinary concepts of BH-algebra, fuzzy ideal, fuzzy sub-implicative ideal and sub-implicative ideal in BH-algebra, we give some propositions and theorems in fuzzy senses. Proof: Let A be a fuzzy sub-implicative ideal of X. We must prove that Aα is subimplicative ideal of X.
ii. Let x, y, z X such that ((x*(x*y))*(y*x))*z Aα and z Aα  A(((x*(x*y))*(y*x))*z)  α and A(z)  α [By definition (1.2) of Aα] min { A(((x*(x*y))*(y*x))*z) , A(z) }  α But A(y*(y*x))  min{ A(((x*(x*y))*(y*x))*z), A(z)} [Since A is a fuzzy sub-implicative ideal of X. By definition (1.4) 
Therefore, Aα is a sub-implicative ideal of X.
Conversely, Let Aα be a sub-implicative ideal of X, α[0, A(0)] and Let α= sup A(x). To prove that A is a fuzzy sub-implicative ideal of X.
i. 0 Aα . [Since Aα is a sub-implicative ideal of X]
ii. Let x , y , z  X such that min{ A(((x*(x*y))*(y*x))*z) , A(z) }= α  A(((x*(x*y))*(y*x))*z)  α and A(z)  α  ((x*(x*y))*(y*x))*z  Aα and z Aα  y*(y*x) Aα.
[Since Aα be a sub-implicative ideal of X.]
Therefore, A is a fuzzy sub-implicative ideal of X.■
Corollary (2.2):
Let X be a BH-algebra, Then A is a fuzzy sub-implicative ideal A of X if and only if the set XA is a sub-implicative ideal of X, where XA={x ∈ X |A(x)=A(0)} Proof: Let A be a fuzzy sub-implicative ideal of X. We must prove that XA is a subimplicative ideal of X.
ii. Let x, y, z ∈ X such that (((x*(x*y))*(y*x))*z ∈ XA and z ∈ XA.
 A(((x*(x*y))*(y*x))*z)=A (0) Proof: Let A be a fuzzy sub-implicative ideal of X. We should prove that X A is a sub-implicative ideal of X.
ii. Let x, y, z ∈ X A such that ((x*(x*y))*(y*x))*z ∈ X A and z ∈ X A  A(((x*(x*y))*(y*x))*z)=A(0)= α 1 and A(z)=A(0)= α 1 A(y*(y*x)) ≥ min{A(((x*(x*y))*(y*x))*z), A(z)}= α 1
[Since A is a fuzzy sub-implicative ideal of X, by definition(1.4)(ii)]
 A(y*(y*x)) =α 1  y*(y*x) ∈ X A . Then X A is a sub-implicative ideal of X.
ii. Let x, y, z X. Then A # (y*(y*x))=A(y*(y*x))+1-A(0) ≥ min{A(((x*(x*y))*(y*x))*z),A(z)}+1-A (0) [Since A is a fuzzy sub-implicative of X.] = min {A(((x*(x*y))*(y*x))*z)+1-A(0),A(z) +1-A(0)} = min {A # (((x*(x*y))*(y*x))*z), A # (z)} Then A # is a fuzzy sub-implicative ideal of X.
Conversely, Let A # be a fuzzy sub-implicative ideal of X. We must prove that A be a fuzzy sub-implicative ideal of X.
i. Let xX. Then we have
ii. Let x, y, z X. Then Proposition (2.6): Let A be a fuzzy ideal of a BH-algebra X and w ∈ X. If A satisfies the condition:  x, y ∈ X, A(y*(y*x)) ≥ A (x*(x*y))*(y*x)) , then ↑A(w)
is a sub-implicative ideal of X. ii. Let x, y, z ∈ X such that ((x*(x*y))*(y*x))*z ∈ ↑A(w) and z ∈ ↑A(w)
